Cerebral cortical astrocytes were prepared essentially as previously described, with a culture medium of complete Dulbecco's modified eagle medium (DMEM) supplemented with 10% FBS, 5.55 mM glucose, 50 units/mL penicillin, and 50 units/mL streptomycin. Cortex was taken from newborn mice and passed through a nylon sieve (80 m pore size) into a culture medium. The cell suspension was seeded in poly-L-lysinecoated flasks (Sigma Chemical Co.) 
and maintained in complete DMEM at 37 C in a humidified atmosphere with 5% CO 2 . The medium was changed after two days and twice weekly thereafter.
After 7 to 10 days, the microglia and oligodendrocyte progenitors were depleted by shaking, and then the remaining astrocyte-enriched cultures were harvested from the flasks with trypsin and subcultured at a density of approx. 10 5 cells/cm 2 onto 50-cm 2 flasks for GP activity assay and 25-cm 2 flasks for glycogen and lactate assays.
Cell culture purity was assessed by immunocytochemical detection of a specific astrocyte marker, the glial fibrillary acidic protein (Dako).
Astrocytic GP Assay
The 50-cm 2 flasks were used for the determination of the IC 50 value of maslinic acid on astrocytic GP. The astrocyte cultures were gently washed three times with ice-cold PBS and once with 50 mM Tris-HCl buffer. The cells were covered with 600 L of 50 mM Tris-HCl buffer and hypotonically lysed for 15 min while the flasks were placed on ice. The lysed cells were subsequently scraped off and collected for centrifugation at 12,000 g for 10 min. The supernatants were used for the GP activity assay. GP activity was assayed in the absence of AMP as described previously. The activity of GP can be monitored by measuring the increase in NADPH concentration at 340 nm. The reaction mixture contained 50 mM KPi (pH 6.8), 0.8 mM EDTA, 2 mg/mL glycogen, 0.4 mM NADP + disodium salt, 4 M glucose-1,6-bisphosphate tetracycloammonium salt, 1.7 U/mL glucose-6-phosphate dehydrogenase, and 1 U/mL phosphoglucomutase and cell homogenate. Additionally, various concentrations of maslinic acid were present. The reaction was initiated with 2 mg/mL glycogen. The pellets from the lysed cells were solubilized in 1 M KOH and the corresponding supernatants were used for protein determination.
Glycogen Assay
Briefly, the cells were washed three times with ice-cold PBS and lysed by the addition of 400 L 0.1 M NaOH. The lysates were heated at 80 C for 1 h, and glycogen was precipitated by the addition of 2.5 volumes of ethanol. The samples were placed at 25 C for 24 h and thereafter centrifuged for 15 min at 12,000 g. After centrifugation, the pellet was freeze-dried and resuspended in 50 mM sodium acetate buffer (pH 4.8). The glycogen was digested with amyloglucosidase at 37 C for 90 min, and the resulting glucose was assayed using an enzyme assay kit and the hexokinase/glucose-6-phosphate dehydrogenase procedure. All glycogen measurements were standardized against the protein content. Cellular protein was determined in the 0.1 M NaOH cell solution. Additionally, other cultures of astrocytes in a separate set of experiments were analyzed for their glycogen content without any preceding experimental manipulation.
Lactate Assay
At the end of incubation, the culture media were collected for the lactate assay. Lactate was determined using a lactate assay kit (Njjcbio). Lactate is oxidized by lactate dehydrogenase to generate a product that interacts with a probe to produce a color whose absorbance at 530 nm is directly proportional to concentrations of lactate in the samples. All lactate measurements were normalized against the protein content. Cellular protein was determined in the 0.1 M NaOH cell solution. Protein content was measured by the method of Lowry et al. [1] , using crystallized bovine serum albumin as a standard. Additionally, other cultures of astrocytes in a separate set of experiments were analyzed for their lactate production without any preceding experimental manipulation.
